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(57)Abstract: M 
PROBLEM TO BE SOLVED: To produce a color filter 
substrate which does not lower the display grade of a 
liquid crystal panel and ensures no increase in cost while 
adopting columnar spacers. <J) 
SOLUTION: A colored layer 16 (16R) is formed on a 
glass substrate 2a, exposed and developed, red, green <0 
and blue colored pixels 6R, 6G, 6B are formed in the 
required pattern shape and a light shielding layer 16K is 
formed on the pixels 6R, 6G, 6B, exposed from the rear 
face of the substrate 2a through the pixels 6R, 6G, 6B as 
a light shielding mask and exposed from the front face of 
the substrate 2a through a mask 17b having a columnar 
spacer pattern formed in a prescribed shape. The 
exposed light shielding layer 16K is developed to form a 
light shielding film 32 and columnar spacers 33 in one united body. 
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[Brief Description of the Drawings] 

[ Drawin g 1] It is the sectional view of the liquid crystal panel using the color filter substrate which formed the 
pillar- shaped spacer concerning the gestalt of operation of the 1st of this invention. 
[Drawin g 21 It is the top view of the color filter substrate concerning the gestalt of this operation. 
[Dra win g 3] (a) - (f) is the sectional view having shown each production process of the color filter substrate 
applied to the gestalt of this operation, respectively. 

[Drawing 41 It is the sectional view of the liquid crystal panel using the color filter substrate which formed the 
pillar-shaped spacer concerning the gestalt of operation of the 2nd of this invention. 
[Drawing 51 It is the top view of the color filter substrate concerning the gestalt of this operation. 
[Drawin g, 61 (a) - (g) is the sectional view having shown each production process of the color filter substrate 
applied to the gestalt of this operation, respectively. 

[ Drawin g 71 (a) - (0 is the sectional view having shown each production process of the color filter substrate 
applied to the gestalt of other operations, respectively. 

[Drawing 81" It is the sectional view of the coloured film for pillar-shaped spacer formation used in the case of 
manufacture of the color filter substrate concerning the gestalt of this operation. 
[Drawing 91 It is the sectional view of the liquid crystal panel using the color filter substrate in the 
conventional film replica method. 

[Drawing 101 It is the top view of the color filter substrate of ******. 

[Drawing 111 (a) And (b) is the sectional view of the coloured film used for the perspective view and film 

replica method which showed the condition at the time of the film hot printing of a film replica method. 

[Drawing 121 (a) - (f) is the sectional view having shown each production process of the conventional color • 

filter substrate, respectively. 

[Description of Notations] 

2a Glass substrate 

6R, 6G, 6B Coloring pixel 

15 Base Film 

16 16R Coloring layer 

16K Protection-from-light layer 
17a, 17b, 17c Mask 

30 40 Liquid crystal panel (liquid crystal display) 

31 41 Color filter substrate 

32 42 Light-shielding film 

33 43 Pillar-shaped spacer 
45 Resin Layer for Spacers 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ■ 

[Field of the Invention] About the manufacture approach of the color filter substrate aiming at colorization of 

a liquid crystal display, more, this invention forms a pillar-shaped spacer on a substrate at a detail, and relates 

to the color filter substrate which made spacer spraying unnecessary at the time of liquid crystal display 

formation, its manufacture approach, and the liquid crystal display using this substrate. 

[0002] 

[Description of the Prior Art] Drawing 9 shows the cross-section configuration of an example of the liquid 
crystal display (a "liquid crystal panel" is called below.) of the conventional thin film transistor ("TFT" is 
called Thin Film Transister and the following.) mold, and drawin g 10 shows the flat-surface configuration of 
the viewing area of the liquid crystal panel 

[0003] The array substrate 4 with which, as for the liquid crystal panel 1, the switching active element (an 
"active element" is called below.) 3 was formed on glass substrate 2b as shown in drawing 9 , The color filter 
substrate 5 with which each coloring pixels 6R, 6G, and 6B of R, G, and B were formed on glass substrate 2a 
It is constituted by making liquid crystal 9 placed between the gaps of lamination and both glass. substrate 2a 
and 2b by the sealant 8 through the spherical spacer 7 with which you made it dotted by sprinkling on one 
substrate (4 or 5). 

[0004] As an example of the array substrate 4 used for a liquid crystal panel 1, the active element 3 formed 
with a signal line and the scanning line on glass substrate 2b is arranged in the shape of a matrix, and the 
flattening film 10 and the pixel electrode 1 1 are formed on it. The active element 3 and the pixel electrode 1 1* 
have flowed electrically through the contact hole 12. On the other hand, as the top view is shown in drawin g- 
10 as an example of the color filter substrate 5, the matrix-like light-shielding film 13 is formed on glass 
substrate 2a, each coloring pixels 6R, 6G, and 6B of RGB are formed in the gap, and, as for the color filter 
substrate 5, the transparent electrode 21 (refer to drawing 9 ) is formed on the film surface of a light-shielding 
film 13. 

[0005] The orientation film 14a and 14b is formed in the field of these color filter substrate 5 and the array 
substrate 4 which carries out phase opposite, respectively, and a polarizing plate is stuck on the front rear face 
of a liquid crystal panel 1 according to an application. Here, the formation approach of the common color 
filter substrate 5 is explained. As for the color filter substrate 5, the chromium film, the resin black film which 
carried out pigment-content powder are used as a light-shielding film 13. Moreover, as the formation approach 
of each coloring pixels 6R, 6G, and 6B of a color filter substrate, methods of construction, such as a staining 
technique, a pigment-content powder method, print processes, an electrodeposition process, a film replica 
method, and the ink jet method, are developed, and it is indicated, respectively. 
[0006] Among these methods of construction, the film replica method is mentioned to one of the effective 
methods of construction from a high yield and large-sized substrate correspondence being easy, and explains 
this film replica method below. The sectional view of the coloring stratification film which uses for a film 
replica method the perspective view showing a condition in case drawing 1 1 (a) carries out 
thermocompression bonding of the coloring stratification film (the coloring layer of a coloring stratification 
film is black, and the case where it is a protection-from-light stratification film is included) of a film replica 
method, and drawing 1 1 (b), and drawing 12 (a) - (f) are the sectional views showing each process of a film 
replica method, respectively. 

[0007] As shown in drawing .1 1 (a), a film replica method redbed formation film 18R which formed the 
interlayer 19 in the base film 15 as shown in drawing 1 1 (b) upwards, and applied and formed redbed 16R It 
sticks- on glass substrate 2a by carrying out thermocompression bonding through between roller 22a and 22b 
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(refer to drawing 12 (a)). After removing a base film 15, as shown in drawing 12 (c), red pixel 6R is formed 
by what (refer to drawing 12 (b)) redbed 16R is exposed and developed for by ultraviolet-rays 20a using mask 
17a. By repeating these processes 3 times, the coloring pixels 6R, 6G, and 6B of RGB each color as shown in 
drawing 12 (d) are obtained. As shown in drawing 12 (e) and drawing 1 1 (b), furthermore, these pixel 6R, 
Thermocompression bonding of the protection-from-light stratification film 18K which come to apply 
protection-from-light layer 16K on 6G and 6B is earned out. After exfoliating a base film 15 (it has omitted in 
drawing 12 ), it exposes from the rear face of glass substrate 2a, without using a photo mask by using the 
pattern of the coloring pixels 6R, 6G, and 6B of RGB already formed as a mask pattern ("rear-face exposure" 
is called below.). A light-shielding film 13 (refer to drawing 12 (f), drawing 9 , and drawing 10 ) is formed by 
developing negatives. However, when carrying out rear-face exposure, in order to carry out patterning of the 
periphery section of a light-shielding film 13, mask 17c for rear-face exposure is used. 
[0008] Moreover, although a light-shielding film 13 can be formed only by rear-face exposure as mentioned 
. above, since the front-face nature of a light-shielding film 13 is made to improve depending on the case, it is 
possible to realize by exposing from a front face using mask 17b of a desired light-shielding film pattern 
configuration to rear-face exposure and coincidence. In addition, 20a and 20b in drawing 12 (e) are ultraviolet 
rays, respectively. 

[0009] Moreover, the attempt which forms a pillar-shaped spacer to the color filter substrate 5 is performed in 
recent years instead of the spherical spacer 7 sprinkled and formed in glass substrate 2a and 2b front face from 
the purpose of the improvement in the engine performance of the liquid crystal panels 1, such as 
simplification of the process of a liquid crystal panel and improvement in contrast. When forming a pillar- 
shaped spacer on the color filter substrate 5, after carrying out exposure development beforehand and forming 
a light-shielding film 13 between the coloring pixels 6R and 6G formed on glass substrate 2a at the necessary 
pattern configuration, and 6B, the pillar-shaped spacer is formed on this. 
[0010] 

[Problem(s) to be Solved by the Invention] However, when forming a pillar-shaped spacer on the color filter 
substrate 5, even if the height of a pillar-shaped spacer is uniform in a field, when the height of the pillar- 
shaped spacer formation section becomes an ununiformity within a field and liquid-crystal-panel-izes by the 
thickness variation at the time of the exposure development of the light-shielding film 13 currently formed in 
the lower part, the technical problem that the display grace within a field is reduced by gap nonuniformity 
occurs. 

[001 1] Furthermore, if the pillar-shaped spacer formation process which is a new process is formed and 
spreading of a spacer agent, exposure, and development are performed,- the number of production processes 
will increase and it will lead to a cost rise. This invention aims at offering the manufacture approach, its color 
filter substrate, and liquid crystal display of the color filter substrate which display grace as a liquid crystal 
panel is not reduced, or does not produce a cost rise, solving the above-mentioned technical problem and 
being able to adopt a pillar-shaped spacer. 
[0012] 

[Means for Solving the Problem] In order to solve such a technical problem, this invention is the process 
which forms a light-shielding film, and forms a pillar-shaped spacer in coincidence. Namely, after forming the 
pixel of each color of RGB and forming a protection-from-light layer on a RGB pixel, It combines with the 
process which performs rear-face exposure to said protection-from-light layer by using the pixel of RGB each 
color as a mask. From a glass substrate front face, it exposes to said protection-from-light layer using the 
mask of the pillar-shaped spacer pattern formed in the predetermined configuration, and the pillar-shaped 
spacer of a predetermined configuration is formed by developing negatives on the light-shielding film which 
consists of a protection-from-light layer. 

[0013] Thus, by developing a protection-from-light layer and forming a light-shielding film and a pillar- 
shaped spacer in a package, the total thickness of the light-shielding film after development and a pillar- 
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shaped spacer can fixed-ize, consequently the gap of a liquid crystal panel can be equalized. Moreover, the 
pillar-shaped spacer of a predetermined configuration is formed on a light-shielding film by carrying out 
laminating formation of a protection-from-light layer and the resin layer for spacers by thermocompression 
bonding, using a protection-from-light stratification film and the resin stratification film for spacers as the . 
another approach, exposing with the mask from rear-face exposure and a substrate front face, and developing 
two-layer collectively. 

[0014] Furthermore, as the another approach of the above-mentioned approach, after carrying out 
thermocompression bonding of the coloring stratification film which carried out laminating formation of a 
protection-from-light layer and the resin layer for spacers on the base film beforehand on a substrate and 
carrying out laminating formation of a protection-from-light layer and the resin layer for spacers on a glass 
substrate, the pillar-shaped spacer of a predetermined configuration is formed on a light-shielding film by 
exposing with the mask from rear-face exposure and a substrate front face, and developing this laminating 
collectively. 

[0015] Thus, in the conventional approach, although variation had arisen in thickness in the independent 
development of a light-shielding film, by developing a protection-from-light layer and the resin layer for 
spacers collectively, the total thickness of the light-shielding film after development and the resin film (pillar- 
shaped spacer) can be made to fixed-ize, consequently the gap of a liquid crystal panel can be equalized by 
this invention. Furthermore, since the mask used for front flesh-side exposure with formation of a pillar- 
shaped spacer and formation of a light-shielding film can be repeated and used, it is possible to reduce mask 
cost. Moreover, by performing one-shot exposure development for a protection-from-light layer and the resin 
layer for spacers on the substrate in which RGB was formed, the package formation of a light-shielding film 
and the pillar-shaped spacer can be carried out, and simplification of a process is possible. 
[0016] 

[Embodiment of the Invention] This invention according to claim 1 forms a light-shielding film between the 
coloring pixels formed on the glass substrate at the necessary pattern configuration. Are the manufacture • 
approach of the color filter substrate which forms the pillar-shaped spacer of a predetermined pillar-shaped 
configuration on this light-shielding film, and form the coloring film on a glass substrate and exposure 
development is carried out. After forming each coloring pixel of RGB in a necessary pattern configuration, a 
protection-from-light layer is formed on said coloring pixel. It exposes from the rear face of a glass substrate 
to said protection-from-light layer by using said coloring pixel as a protection-from-light mask. And it is 
characterized by forming a light-shielding film and a pillar-shaped spacer in one from a glass substrate front 
face by exposing to said protection-from-light layer using the mask of the pillar-shaped spacer pattern formed 
in the predetermined configuration, and developing this protection-from-light layer. 
[0017] This invention according to claim 2 forms a light-shielding film between the coloring pixels formed on 
the glass substrate at the necessary pattern configuration. Are the manufacture approach of the color filter 
substrate which forms the pillar-shaped spacer of a predetermined pillar-shaped configuration on this light- 
shielding film, and form the coloring film on a glass substrate and exposure development is carried out. After 
forming each coloring pixel of RGB in a necessary pattern configuration, the laminating of a protection-from- 
light layer and the resin layer for spacers is carried out on the glass substrate with which each coloring pixel 
was formed. It exposes from the rear face of a glass substrate to said protection-from-light layer by using said 
coloring pixel as a protection-from-light mask. And it is characterized by carrying out package formation of a 
light-shielding film and the pillar-shaped spacer from a glass substrate front face by exposing to said resin 
layer for spacers using the mask of the pillar-shaped spacer pattern formed in the predetermined configuration, 
and developing said protection-from-light layer and said resin layer for spacers collectively. 
[0018] This invention according to claim 3 is characterized by performing formation of a protection-from- 
light layer and the resin layer for spacers in the manufacture approach of a color filter substrate according to 
claim 2 by sticking the protection-from-light layer formed by coating on a base film on the glass substrate 
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with which each coloring pixel was formed, and sticking further the resin layer for spacers formed by coating 
on a base film. 

[0019] This invention according to claim 4 is characterized by performing formation of a protection-from- 
light layer and the resin layer for spacers by sticking the laminating part formed by carrying out laminating 
coating of a protection-from-light layer and the resin layer on a base film on the glass substrate with which 
each coloring pixel was formed in the manufacture approach of a color filter substrate according to claim 2. 
The color filter substrate concerning this invention according to claim 5 is characterized by forming the pillar- 
shaped spacer in one with the light-shielding film while a coloring pixel is formed in a necessary pattern 
configuration and the light-shielding film is formed between coloring pixels on the glass substrate. 
[0020] This invention according to claim 6 is characterized by a pillar-shaped spacer being the same quality of 
the material as a light-shielding film in a color filter substrate according to claim 5. It is characterized by 
forming a light-shielding film for this invention according to claim 7 qualitatively of protection-from-light 
material in a color filter substrate according to claim 5, and forming the pillar-shaped spacer by the resin 
suitable for a spacer. 

[0021] This invention according to claim 8 is characterized by carrying out the laminating of a protection- 
from-light layer and the resin layer for spacers to necessary thickness in a color filter substrate according to 
claim 7. This invention according to claim 9 is characterized by the total thickness of the layer which 
constitutes a light-shielding film and a pillar-shaped spacer being larger than the thickness for a coloring 
picture element part in a color filter substrate according to claim 8. 

[0022] The liquid crystal display concerning this invention according to claim 10 is equipped with a color 
filter substrate given in any of claims 5-9 they are. 

(Gestalt 1 of operation) The top view of this color filter substrate and drawin g 3 (a) - (f) are the sectional 
views of the liquid crystal panel using the color filter substrate which drawin g 1. requires for the gestalt of 
operation of the 1st of this invention, and drawin g 2 is a sectional view for every process of the manufacture 
approach of this color filter substrate, respectively. In addition, a same sign is given to the conventional liquid 
crystal panel and the components of this function, and the explanation is omitted. 

[0023] In the color filter substrate 31 of this liquid crystal panel 30, while the coloring pixels 6R, 6G, and 6B 
are formed in a necessary pattern configuration and the light-shielding film is formed between the coloring 
pixels 6R and 6G and 6B on glass substrate 2a, the pillar-shaped spacer 33 is formed in one with the light- 
shielding film 32. Here, the pillar-shaped spacer 33 is formed with the same quality of the material as a light- 
shielding film 32. Moreover, as the height of the pillar-shaped spacer 33 is shown in drawing 3 (f), the height 
design is performed according to the panel gap thickness required of a liquid crystal panel 30. Moreover, as 
shown in drawin g 1 , the pillar-shaped spacer 33 is controlled by a configuration and a formation consistency 
(the number of formation) as occasion demands, and is formed in the area of the coloring pixels 6R and 6G 
and the light-shielding film 32 between 6B. 

[0024] This color filter substrate 31 is the following, and is made and manufactured. First, as shown in 
drawing 3 (a), coloring layer 16R is formed by the spinner applying method etc. on glass substrate 2a. If 
coloring layer 16R is made to contain the ultraviolet-rays protection-from-light agent which intercepts 
ultraviolet rays depending on the case at this time, a next process can> carry out more effectively. Then, as 
shown in drawing 3 (b), patterning of the coloring pixel 6R of the necessary pattern configuration shown in 
draw ing 3 (c) is carried out by using and developing [ expose and ] photo-mask 17a. Then, the coloring pixels 
6R, 6G, and 6B of RGB as shown in drawing 3 (d) are formed by repeating the same process. In addition, 20a 
in drawing 3 (b) is ultraviolet rays. 

[0025] Next, as shown in drawing 3 (e), protection-from-light layer 16K which distributed the pigment are 
formed on these coloring pixels 6R and 6G and 6B. Then, by carrying out rear-face exposure from the rear- 
face side of glass substrate 2a, using the coloring pixels 6R, 6G, and 6B as a mask, exposing from the front- 
face side of glass substrate 2a using mask 17b of the pillar-shaped spacer pattern of a request configuration 
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further, and performing development after this, as shown in drawing 3 (f), the color filter substrate 31 which 
formed the pillar-shaped spacer 33 in the light-shielding film 32 can be formed. In order to form the 
circumference pattern of a light-shielding film 32 at this time, mask 17c for rear-face exposure is used. In 
addition, 20a and 20b in drawing 3 (e) are ultraviolet rays. 

[0026] Thus, by developing protection-from-light layer 16K exposed from both sides, respectively, and 
forming a light-shielding film 32 and the pillar-shaped spacer 33, the total thickness of the light-shielding film 
32 after development and the pillar-shaped spacer 33 can be fixed-ized, consequently the gap of a liquid 
crystal panel 30 can be equalized, and good display grace can be acquired. 

(Gestalt 2 of operation) The top view of this color filter substrate and drawing 6 (a) - (f) are the sectional 
views of the liquid crystal panel using the color filter substrate which drawing 4 requires for the gestalt of 
operation of the 2nd of this invention, and drawing 5 is a sectional view for every process of the manufacture 
approach of this color filter substrate, respectively. In addition, a same sign is given to the liquid crystal panel 
concerning the gestalt of implementation of the above 1st, and the components of this function, and the 
explanation is omitted. 

[0027] In the color filter substrate 41 of this liquid crystal panel 40, while the coloring pixels 6R, 6G, and 6B 
are formed in a necessary pattern configuration and the light-shielding film is formed between the coloring 
pixels 6R and 6G and 6B on glass substrate 2a, the pillar-shaped spacer 43 is formed in one with the light- 
shielding film 42. Here, a light-shielding film 42 is formed with the quality of the material suitable for 
protection from light,' and the pillar-shaped spacer 43 is formed by the resin suitable for a spacer. Moreover, 
the height of the pillar-shaped spacer 43 is controlled by changing the thickness of the resin layer 45 for 
spacers mentioned later according to the panel gap thickness required of each liquid crystal panel 40 to be 
shown in drawin g 6 (f). Moreover, as shown in drawin g 4 , the pillar-shaped spacer 43 is controlled by a 
configuration and a formation consistency (the number of formation) as occasion demands, and is formed in 
the area of the coloring pixels 6R and 6G and the light-shielding film 42 between 6B. 
[0028] This color filter substrate 41 is the following, and is made and manufactured. First, as shown in 
drawing 1 1 (a) and (b), on glass substrate 2a heated beforehand, where the coloring stratification film 18 with 
which redbed 16R was prepared in the base film 15 through the interlayer 19 is carried, thermocompression 
bonding is carried out with hot calender rolls 22a and 22b, and it sticks at glass substrate 2a. Then, after 
cooling glass substrate 2a, a base film 15 is exfoliated and the film of coloring pixel 6R is formed (refer to 
drawing 6 (a)). If the film of coloring pixel 6R is made to contain the ultraviolet-rays protection-from-light . 
agent which intercepts ultraviolet rays depending on the case at this time, a next process can carry out more 
effectively. Then, as shown in drawin g 6 (b), it exposes using photo-mask 17a, and patterning of the coloring 
pixel 6R of a necessary pattern configuration as shown in drawin g - 6 (c) is carried out by developing * 
negatives. Then, the coloring pixels 6R, 6G, and 6B of RGB as shown in drawin g 6 (d) are formed by 
repeating the same process. In addition, 18a in drawin g 6 (b) is ultraviolet rays. 

[0029] As shown in d rawin g 6 (e), next, on these coloring pixels 6R and 6G and 6B While forming by coating 
like the above protection-from-light layer 16K which come to distribute a black pigment in resin on a base 
film 15, thermocompression bonding of these protection-from-light layer 16K is earned out to glass substrate 
2a. Then, a base film 15 is exfoliated and protection-from-light layer 16K are formed, and .further, on it, as 
shown in drawing 6 (f), thermocompression bonding of the photosensitive resin layer 45 for spacers is earned 
out by the same technique, and it is made a laminated structure. 

[0030] Then, rear-face exposure is carried out from the rear-face side of glass substrate 2a, using the coloring 
pixels 6R, 6G, and 6B as a mask. By exposing from the front-face side of glass substrate 2a using mask 17b 
of the pillar-shaped spacer pattern of a request configuration furthermore, and developing protection-from- 
light layer 16K and the resin layer 45 for spacers collectively As shown in drawing 6 (g), the color filter 
substrate 41 with which the pillar-shaped spacer 43 of a resin layer was formed on the light-shielding film 42 
can be obtained. In order to form the circumference pattern of a light-shielding film 42 at this time, mask 17c 
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for rear-face exposure is used. 

[0031] Thus, by developing protection-from-light layer 16K and the resin layer 45 for spacers collectively, the 
total thickness of the light-shielding film 42 after development and the resin layer 45 for spacers will fixed- . 
ize, consequently the gap of a liquid crystal panel 40 can be equalized, and good display grace can be 
acquired. Moreover, it is the following, and the color filter substrate 4 of this liquid crystal panel 40 may be 
made and manufactured. 

[0032] First, as shown in drawing 11 (a) and (b), on glass substrate 2a heated beforehand, where the coloring 
stratification film 18 with which redbed 16R was prepared in the base film 15 through the interlayer 19 is 
carried, thermocorapression bonding is carried out with hot calender rolls 22a and 22b, and it sticks at glass 
substrate 2a. Then, after cooling glass substrate 2a, a base film 15 is exfoliated and the film of coloring pixel 
6R is formed (refer to drawing 7 (a)). If the film of coloring pixel 6R is made to contain the ultraviolet-rays 
protection-from-light agent which .intercepts ultraviolet rays depending on the case at this time, a next process 
can carry out more effectively. Then, as shown in drawin g 7 (b), patterning of the coloring pixel 6R of a 
necessary pattern configuration as shown in drawin g 7 (c) is carried out by using and developing [ expose 
and ] photo-mask 17a. Then, the coloring pixels 6R, 6G, and 6B of RGB as shown in drawing 7 (d) are 
formed by repeating the same process. In addition, 18a in drawing 7 (b) is ultraviolet rays. 
[0033] Next, as shown in drawing 7 (e), thermocompression bonding of the coloring stratification film 46 
which carried out the laminating of the resin layer 45 for spacers through the interlayer 19 on the base film 15 
as shown in drawin g 8 , and carried out the laminating of the protection-from-light layer 16K [ still blacker ] 
on this on these coloring pixels 6R and 6G and 6B is carried out, and a base film 15 is exfoliated after that. 
Then, rear-face exposure is carried out from the rear-face side of glass substrate 2a, using the coloring pixels 
6R, 6G, and 6B as a mask. By exposing from the front-face side of glass substrate 2a using mask 17b of the 
pillar-shaped spacer pattern of a request configuration furthermore, and developing protection-from-light layer 
16K and the resin layer 45 for spacers collectively As shown in drawing 7 (f), the color filter substrate 41 
with which the pillar-shaped spacer 43 of a resin layer was formed on the light-shielding film 42 can be 
obtained. In order to form the circumference pattern of a light-shielding film 42 at this time, mask 17c for 
rear-face exposure is used. 

[0034] Since protection-from-light layer 16K and the resin layer 45 for spacers are collectively developed also 
by this manufacture approach, the total thickness of the light-shielding film 42 after development and the resin 
layer 45 for spacers will fixed-ize, consequently the gap of a liquid crystal panel 40 can be equalized, and 
good display grace can be acquired. In addition, the coloring stratification film 46 used in the gestalt of this 
operation is the following, and good to make and manufacture. In order to evaporate a solvent, it is made to 
form by performing heat treatment etc. on the base film 15 using a polyethylene terephthalate film, after • 
applying the middle class 19 by gravure coater, die coater, reverse coater, etc. as shown in drawin g 8 . Then, 
an interlayer 19, the resin layer 45 for spacers, and the coloring stratification film 46 that carried out the 
laminating of protection-from-light layer 16K can be formed on a base film 15 by applying the resin layer 45 
for spacers, and black protection-from-light layer 16K. At this time, the black thickness of protection-from- 
light layer 16K is controlled according to OD value (rate of protection from light) demanded, and a color filter 
level difference, and the thickness of the resin layer 45 for spacers is set up according to the. gap as which 
each liquid crystal panel 40 is required. 

[0035] (Gestalt 3 of operation) Next, the liquid crystal panels 30 and 40 using the color filter substrates 31 
and 41 of the gestalt of the above-mentioned implementation are explained, referring to drawin g 1 - drawin g 
6 . First, the array substrate 4 with which, as for liquid crystal panels 30 and 40, the active element 3 was 
formed on glass substrate 2b, The projection which becomes each coloring pixels 6R and 6G of R, G, and B 
shown in drawing 3 (f) and the light-shielding films 32 and 42 between 6B from the pillar-shaped spacers 33 
and 43 is formed. The color filter substrates 31 and 41 in which the transparent electrode 21 was formed on 
the film surface are constituted by making liquid crystal 9 placed between the gaps of lamination and both 
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glass substrate 2a and 2b by the sealant 8 through the pillar-shaped spacers 33 and 43. 
[0036] As an example of the array substrate 4 used for these liquid crystal panels 30 and 40, the active 
element 3 formed with a signal line and the scanning line on glass substrate 2b is arranged in the shape of a 
matrix, and the flattening film 10 and the pixel electrode 1 1 are formed on it. The active element 3 and the 
pixel electrode 1 1 have flowed electrically through the contact hole 12. 

[0037] Moreover, the orientation film 14a and 14b is formed in the field of these color filter substrates 31 and 
41 and array substrates 4 which carries out phase opposite, respectively, and a polarizing plate is stuck on the 
front rear face of liquid' crystal panels 30 and 40 according to an application, 
[0038] 

[Effect of the Invention] As mentioned above, by according to this invention for variation arising in thickness 
in the light-shielding film independent development of the conventional approach, developing a protection- 
from-light layer, forming a light-shielding film and a pillar-shaped spacer, or forming a protection-from-light 
layer and the resin layer for spacers in a package The liquid crystal panel which was excellent in the display 
grace which the total thickness of the light-shielding film after development and a pillar-shaped spacer could 
fixed[ within a field ]-ize, as a result the gap equalized is obtained. 

[0039] Furthermore, since the mask used for front flesh-side exposure with formation of a pillar-shaped spacer 
and formation of a light-shielding film can be repeated and used, it is possible to reduce mask cost. Moreover, 
by performing one-shot exposure development for a protection-from-light layer and the resin layer for spacers 
on the substrate in which RGB was formed, the package formation of a light-shielding film and the pillar- 
shaped spacer can be earned out, and simplification .of a process is possible. 
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